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OF  HABD  COLLIDING  BODIES.
vibrations within a molecule are not admissible. On the other hand, the limitation to the spherical form is unnecessary, and the theorem remains true whatever be the shape of the colliding bodies. Again, it is not necessary that the shapes and sizes of the bodies be the same, so that application may be made to mixtures.
In the theory of gases 2mF2 is proportional to the absolute temperature; and whatever doubts may be felt in the general theory can scarcely apply here, where the potential energy does not come into question. So far, then, as a gas may be compared to our colliding bodies, the relation between pressure, volume, and temperature is
P = Tt(v\   .................................(6)
where $ (v) is some function of the volume. When v is large, the first approximation to the form of <£ is
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In the case of spheres, the second approximation is
...     A     Ab d> (v) = — + — ,
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where 6 is four times the volume of the spheres.
Thus far we have supposed that there are no forces between the bodies but the impulses on collision. Many and various phenomena require us to attribute to actual molecules an attractive force operative to much greater distances than the forces of collision, and the simplest supposition is a cohesive force such as was imagined by Young and Laplace to explain capillarity. We are thus led to examine the effect of forces whose range, though small in comparison with the dimensions of sensible bodies, is large in comparison with molecular distances. In the extreme case, the influence of the discontinuous distribution of the attractive centres disappears, and the problem may be treated by the methods of Laplace. The modification then required in the virial equation is simply to add to p* a term inversely proportional to vz, as was proved by Van der Waals; so that (6) becomes
p = T <f> (v) — av~
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According to (7) the relation between pressure and temperature is linear— a law verified by comparison with observations by Van der Waals, and more recently and extensively by Ramsay and Young. It is not probable, however, that it is more than an approximation. To such cases as the behaviour of water in the neighbourhood of the freezing-point it is obviously inapplicable.
* It thus appears that, contrary to the assertion of Maxwell, y is subject to correction. It is pretty clear that he had in view an attraction of much smaller range than that considered by Van der Waals.il sis llii- firnS iruttaticu that l>, in finit*-, Wt« Ituvrine the current through the bridge of a Wheat-stone combination. But it will be more instructive to put the argument in
